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1. Motivation for a New Research Discipline 
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2.1. Education Analytical Decision Support (EADS) 

The EADS area focuses on the process of deriving insights from patterns and 

correlations found in education industry data and using analytical models to: 1) enable 

better-informed and timelier decision making and, 2) improve education system 

outcomes. The objectives of EADS are to exploit both historical and real-time data to 

understand, make predictions about, and develop strategies regarding education 

processes. Some examples of the types of questions that EADS can help answer are: 

To reduce the cost of education: 

• Which courses should be targeted for revision in order to decrease average time 

to graduation without diminishing student learning outcomes? 

To enable equal access to a high-quality education: 

• What are the characteristics of students who are at risk of not persisting to 

graduation and how can such students be identified sooner?  

• What is the best strategy to assign students to K-12 classrooms accounting for 

variability in student academic levels, anticipated learning outcomes, and the 

impact on subsequent teacher evaluations?  

• What admissions criteria should be used to attract a diverse and well-prepared 

cohort of students based on capacity constraints? 

2.2. Education System Operations Management (ESOM) 

The ESOM area focuses on the design, operation, and value improvement of the 

systems involved in the delivery of education services. It is concerned with ensuring 

that the right resource levels are available where and when they are needed at the right 

price and quantity. The objectives of ESOM are to improve the efficiency, 
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system. Some examples of the types of questions that ESOM can help answer are: 

To reduce the cost of education: 

• How can school busses serving a county level K-12 public school system be 

scheduled to cost effectively transport students to schools in a timely manner 

without requiring excessively early morning pickup times or late afternoon drop-

off times? 

• How can university courses be effectively scheduled to maximize space/room 
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objectives of QMPI are continuous improvement in the quality of education delivery 

and education systems including improvement in the cost, quality, and efficiency of 

delivery of education services so that more value is delivered with reduced waste. This 

requires that data be collected and analyzed to understand and characterize processes 

and to be able to quickly identify outcomes that indicate abnormal performance of a 

process or the system so that the root causes of such behavior may be identified and 
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• What are the leading factors that predict cheating behavior and how can they be 

eliminated or mitigated?  

• What systems can be developed to detect cheating during exam administration?  

• As technology and distance learning increases, how can analytics be used to 

identify dishonest students through analyzing student behavior?  

To reduce cost and enable equal access to high-quality education: 

• How can a massive online proctoring be developed to mitigate the cost 

associated with remote testing centers?   

2.6  Complexity and Systems in Education (CSE) 
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3. Envisioning the Future of Education Engineering (EDEN) 

The aforementioned problems are daunting and complex. The precipitating 

questions are important and the implications of answering (or not answering) them are 

significant. A critical mass of focused research attention on the education industry may 

help provide such answers. Thus, “[the] purpose [of] this paper is to invite management 

scientists and operations analysts to add education to their agenda. Education is a 

system and a set of subsystems potentially offers rich problems. Rich in this case means 

that the susceptible of analysis, design, and perhaps eventually a little optimization. 

Education policy-making issues are both non-trivial and complex.” (Platt 1962, p. 408) 

Though written over five decades ago, this invitation and description of the 

education system are equally applicable today and the words read as though Platt were 

one of our contemporaries. The need to have an educated citizenry to address problems 

of society has not diminished, nor has the need to solve the problems of the very 

educational system that will educate these citizens. Our understanding of how to 

leverage the diversity of our nation by lowering the cost of higher education and by 

providing equal access to a quality education remains a significant challenge. 

Our objective is to renew Platt’s call to action. Our goal for developing these six 
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